Carbon monoxide mediates vasodilator effects of glutamate in isolated pressurized cerebral arterioles of newborn pigs.
The excitatory neurotransmitter glutamate causes dilation of newborn pig cerebral arterioles in vivo that is blocked by inhibition of carbon monoxide (CO) production. CO, a potent dilator in cerebral circulation in vivo, is produced endogenously in cerebral microvessels via heme oxygenase (HO). In isolated pressurized cerebral arterioles (approximately 200 microm) from newborn pigs, we investigated the involvement of CO and the endothelium in response to glutamate. A CO-releasing molecule, dimanganese decacarbonyl (10(-8)-10(-6) M), dilated cerebral arterioles. Glutamate (10(-6)-10(-4) M) and 1-aminocyclopentane-cis-1,3-dicarboxylic acid (cis-ACPD; 10(-6)-10(-5) M), a N-methyl-D-aspartate (NMDA) receptor agonist, caused cerebral vascular dilation. Dilation of cerebral arterioles to glutamate and cis-ACPD was abolished by chromium mesoporphyrin (CrMP; 10(-6) M), a HO inhibitor. In contrast, CrMP did not alter dilation to isoproterenol, a -adrenergic receptor agonist. Endothelium-denuded cerebral arterioles did not dilate to glutamate or bradykinin (endothelium-dependent dilator), whereas responses to isoproterenol were preserved. These data indicate that cerebral arterioles from newborn pigs may directly respond to glutamate and the NMDA receptor agonists by endothelium-dependent dilation that involves stimulation of CO production via the HO pathway in the endothelium.